Effects of erythropoietin on osteoblast proliferation and function.
The purposes of this study were to investigate the effects of erythropoietin (EPO) on the proliferation and function of human osteoblast cells (hFOB 1.19) cultured in vitro and to explore the underlying molecular mechanisms to provide a theoretical foundation for clinical applications of EPO in oral implant and restoration therapies. Cultured hFOB 1.19 cells were treated with high and low doses of EPO. Changes in cell viability after 24 and 48 h of treatment were evaluated with the Mosmann tetrazolium assay. Changes in cell proliferation after 48 h of EPO treatment were measured by bromodeoxyuridine (BrdU) labeling, and changes in alkaline phosphatase (ALP) activity were determined by a specific assay. The effects of EPO on osteocalcin secretion were determined with the enzyme-linked immunosorbent assay, and changes in the protein expression of osteoprotegerin (OPG), osteopontin (OPN) and receptor activator of NF-κB ligand (RANKL) were assayed by western blot. The effects of EPO treatment on the levels of the EPO receptor (EPOR), phosphorylated Jak2 (P-Jak2) and phosphorylated Stat3 (P-Stat3) in hFOB 1.19 cells were evaluated in conjunction with a Jak2/Stat3 inhibitor. After 24 h of EPO treatment, hFOB 1.19 cells showed increased cell viability compared with the blank control group (p < 0.05). After 48 h, cell viability and growth were further improved relative to controls, with a significant increase observed for viability (p < 0.05). A significant increase in the proportion of BrdU-labeled proliferating cells was observed in the high-dose EPO group (p < 0.05), and EPO-treated cells also showed enhanced ALP activity (p < 0.05). There were no statistically significant differences in osteocalcin secretion between groups after 48 h of EPO treatment (p > 0.05); however, increased secretion was observed in EPO-treated cells after 96 h of treatment (p < 0.05). EPO treatment significantly promoted OPG and OPN expression (p < 0.05) while significantly inhibiting RANKL expression (p < 0.01). EPO treatment also significantly upregulated the levels of EPOR, P-Jak2 and P-Stat3 in hFOB 1.19 cells (p < 0.01); these effects were abrogated by co-treatment with a Jak2/Stat3 inhibitor (AG490) (p < 0.01). EPO significantly stimulated osteoblast proliferation and differentiation. The underlying molecular mechanism is associated with the ability of EPO to promote ALP activity, osteocalcin secretion and OPG and OPN expression and to inhibit RANKL expression in osteoblasts. This mechanism appears to be mediated by the Jak2/Stat3 pathway.